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(57) There is disclosed a system for developing 
photosensitive resin plates with an aqueous developing 
solution and for disposing of a waste develcping solu- 
tion. In the system, a fresh developing solution is added 
to a developing unit in a continuous manner or at inter- 
vals of a fixed period, while a part of the resin-containing 
developing solution is removed from the developing 

Fig. 1 



unit, whereby the resin content of the developing solu- 
tion in the developing unit is kept substantially constant 
and the disposal of the waste developing solution is car- 
ried out in parallel with the development. Also disclosed 
herein are apparatus used in the developing system. 
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Description 

100011 The present invention relates to a system for development of photosensitive resin plates and apparatus used 
therein, which make it possible to carry out developing operation ill a corrtinuous manner over a to^^ 
ticularly in a process for developing photosensitive resin plates ijy rut*ing off unexposed portions from the plates, while 
immersing the plates in a developing solution. , • „ 

[00021 In recent years, printing plates made of a photosensitive resin are rapidly coming into general use in various 
fields of printing because of their better handleability. higher productivity, lower price, and improved pnnting perform- 
ance as compared with the conventional printing plates. There have been devised and put into practical use several 

0 processes for developing photosensitive resin plates by: (1) blowing off unexposed portions from the plates with com- 
pressed air or other means to form a relief; (2) spraying a developing solution under a constant pressure to the plates 
io form a relief: and (3) rubbing off unexposed portions from the plates with a brush or other means, while immeising 
the plates in a developing solution. . . u 

[00031 A developing solution for washing out the photosensitive resin plates in a developing process such as 

5 described in (3) above contains the dispersed resin from the unexposed portions washed off after the development. The 
developing solution has an increased resin content after washing out many photosensitive resin plates, causing N«nous 
problems. e.g.. the speed of development is decreased, and the dispersed resin is flocculated to form scum which is 
then adhered to the plates and the brush. Thus required are frequent disposal of the used developing solution and fre- 
quent preparation of a fresh developing solution. ^ ^ , • 

« [00041 To solve the above problems, some methods have been devised in which the used developing solution is recy- 
cled li removing resin conponents. For example. U.S. Patent No. 5.124.736 discloses a method for filtering a develop- 
ing solution in the developing unit and returning the filtrate to the developing unit for reuse as the developing soluhon. 
This method, however, is of a closed system, and the reuse of the waste developing solution as the developing sdution 
requires once stopping the continuous development and allowing the pooled waste developing solution to stand for a 

.5 long period of time (e g , about 8 hours) so that the resin in the waste developing solution is "ocojated and deposited^ 
Thus the development and the waste disposal cannot be carried out in parallel. This method further has a defect that 
fine particles of resin components cannot be removed and the resin content of the developing solution is increased, low- 
ering the speed of development. t^Hr. ^ Thr. 
[00051 In general, the used resin-containing developing solution has been treated for waste disposal as follows. The 

30 developing solution is transferred to another tank after the completion of development and the resin arid the developing 
agents contained in the devetoping solution, such as surfactants, are flocculated with a floccu^art for matang ttiem 
harmless after which the mixture is treated for separation of harmless liquids and solids by filtration or other tech- 
niques followed separately by waste disposal. This method, however, requires suspending the developing operation for 
removing and treating the developing solution at the whole volume. In the case of developing machines requinng a 

35 developing solution in quantity and difficult to suspend the developing operation halfway, of which good representatives 
are automatic developing machines, the resin-containing developing solution is also to be treated in quantity, so that 
large size tanks, stirrers, and resins are needed in a large scale for this treatment and tt furthei' takes a long time for 
suspension Therefore, this method is not suitable for automatic developing machines. 

[0Q06] It is an object underlying the present invention to provide an improved system for developing photosensitive 
40 resin plates and apparatus for use therein. 

[00071 This object is achieved with the subject-matter according to the respective claims. 

[0008] Under these circumstances, the present inventors have intensively studied to devise a developing system and 
apparatus used therein, which make ft possible to carry out developing operation in a continuous manner without waste 
disposal of a developing solution at the whole volume, without suspending the development, and without lowering the 

45 speed of development over a long period of time, thereby completing the present invention. 

[00091 Thus the present invention provides a system for developing photosensitive resin plates with an aqueous 
developing solution and for treating a waste developing solution. In the system, a fresh developing solution is added to 
a developing unit in a continuous manner or at intervals of a fixed period, while a part of the resin-containing developing 
solution is removed from the developing unit, whereby the resin content of the developing solution in the developirig unit 

50 is kept substantially constant and the treatment of the waste developing solution is carried out in parallel with the devel- 

Soi 01* The present invention further provides the following apparatus used in the above developing system of photo- 
sensitive resin plates. . ., , ..^ 
[00111 One apparatus contains: (i) an additional developing solution tank; (ii) a developing unit; (in) a resin f loccu ating 
unit- (iv) a solid-liquid separating unit for separating the resin and a liquid: (v) a unit for feeding a developing soluhon 
from the additional developing solution tank to a developing solution tank; and (vi) a pipe for removing a part of the 
developing solution from the developing tank to a waste disposal tank. ^ ^ . 
[00121 The other contains: (i) an additional developing solution tank; (ii) a developing unit; (in) a pipe for feeding a 
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developing solution from the additional developing solution tank to the developing unit; (iv) a concentration tank; (v) a 
pipe for transferring a waste developing solution from the developing unit to the concertraton tank; (v.) a membrane 
f ifer module contaLg at least one membrane fitter selected from the group cons.st.ng of 

filters, ultrafiltration membrane filters, and microfiltration membrane filters: (v.i) a crcu afng pump fo^tfar^sfemng fte 
v2 solution from the concentiation tank to the membrane filter module; (viii) a pipe for return.ng a crcu ating waste 
solution discharged as a cross-flow from the membrane filter module to the concentration tenk; (ix) a P'Pe forjtum^^^ 
the filtrate discharged from the membrane filter module to the devetoping unit: (x)avalve for suspend.ngttiet^^^^ 
the developing sdution.whk;h valve is disposed on the pipe for transferring thedeveloping solution f^^^ 
unit to the concentration tank; (xi) a level gauge disposed in the concentration tank; (xii) a means of stopp.ng a arcula^ 
irli punriThen the liquid level in the concentration tank comes to a height equal to or lo«er than the level gauge; and 
(xiii) a pipe for removing the dei/eloping solution from the concentration tank. 
[001 3] Prefenred embodiments are exemplified in the figures. 

Figure 1 is a schematic ftow diagram showing an example of developing system I according to the present inven- 

F°g"ure 2 is a schematic ftow diagram showing an example of developing system II according to the present inven- 

F°g"ure 3 is a schematic perspective view showing an apparatus used in the developing system II according to the 
present invention. 

[00141 The photosensitive resin plates used in the present invention may be preferably water-developable photosen- 
sitive resin plates from the viewpoint of operating and local environments, which photosensitive resm P'^t^s can be 
developed with developing solutions such as water, aqueous surfactant solutions, aqueous alkal. solut.ons. and aque- 

?0m5r^Th^' water-developable photosensitive resin composition may include polyamide-type photosensitive resin 
compositions containing a polyamide as the essential ingredient; polyvinyl alcohol-type photosensit.ve res.n compos.- 
,^oSiSpolyvi.il ^cohd as the essential component; polyester-type photosens^ve re.n composrt.onsxon- 
taining a low molecular weight unsaturated group-containing polyester as the essent.al cornponent. acrylic 
photosensitive resin compositions containing a low molecular weight acrylic monomer as the ^ential coniponent: and 
polyurethane-type photosensitive resin compositions containing polyurethane as the essential component^ 
[0016] These photosensitive resin composrtions are usually rendered photosensrtivity by additon of photopolymer.z- 
able unsaturated monomers, photosensitizers. or other agents. ^ ,u ...ui^h ^=.n ha 

[0017] in recent years, even for photosensitive flexographic plates, there have been proposed those which can be 
developed with aqueous developing solutions from the viewpoint of safety in toxicity These are also preferably used as 
the photosensitive resin plates in the present invention. Specific examples thereof are PWosensibye res-n^ompos.- 
tions containing copolymers consisting essentially of conjugate diene-type hydrocarbons and a^p-ethylen.cally unsatu- 
rated carboxylic acids or thee salts, with monoolefinically unsaturated compounds as the addrt.onal monomers, and 
further containing photopolymerizable unsaturated monomers and photosensitizers; photosensitive elastorner compo- 
sitions containing polymers of conjugate diene-type hydrocarbons or copolymers of conjugate diene-type Mrorarb^s 
and monoolefinically unsaturated compounds, hydrophilic high molecular compounds, non-gaseous ethylent^V 
unsaturated compounds, and photopolymerization initiators as the essential components; and photosensitive ^n 
compositions containing hydrophobic oligomers with a.p-ethylenically unsaturated groups, elastomeric water-swellaWe 
subLces. and photopolymerization hitiators. Other examples may include photosensitive resin compc«.^ons con- 
taining hard organic fine particles for improving the performance of printing plates, such as mechanical slrengtti and 
impart resilience; photosensitive resin compositions containing fine particles of crosslinkable resins for rendenng 
water-developability and resistance to aqueous ink andfor improving printability; and photosensitive resin compositions 
having a two-phase structure for improving ink acceptability, the continuous phase containing diazo compounds, d.diro- 
mates. and the disperse phase containing 1 0 urn or finer particles. All of these compositions can be preferably used as 
the photosensitive resin compositions in the present invention. . „ 

[001 81 As described above, there are various examples for the photosensitive resin plates used m the present inven- 
tion To render hydrophilicity to the hydrophobic components, the main components can be. for example, resins 
obtained by modification of hydrophobic polymers with ca*oxylic acids or their salts; mixtures of hydrophob.c compo- 
nents composed mainly of hydrophobic polymers and hydrophilic components composed mainly of hydrophilic poly- 
mers- polymers obtained by chemical bonding of hydrophobic polymers and hydrophilic polymers; and polymers 
obtained by block copolymerization of hydrophobic monomers as the material of hydrophobic polymers and hydrophilic 
monomers as the material of hydrophilic polymers. In short, particularly preferred examples are Phot<»ensrt.ye fl^o- 
graphic plates in which hydrophilic components are combined in some form with hydrophobic components and they can 
be dispersed in an aqueous developing solution. 
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[00191 The present invention will be iurther illustrated below by taking as an example, flexographic plates of watei^ 
developable photosensitive resins, which are particularly preferably used as the photosensitive resin plates in the 
present invention. ■ . 

[0020] For the photosensitive resin plates, the hydrophobic polymers used in the photosensitive f lexographic plat^ 
which are particularly preferably used in the present invention, are components which cannot be dissolved or swollen 
in water, generally referring to compositions of water-insoluble polymers. ^ 
[00211 The water-insoluble polymer may include, but not limited to, various polymers rendenng rubber elasticity to the 
plates such as 1 .4-polybutadiene, 1.2-polybutadiene. acrylonrtrile rubber, butadiene-acrylonitrile rubber, chloroprene 
rubber polyurethane rubber, butadiene-styrene copolymers, styrene-butadiene-styrene block copolymers, styrene-iso- 
prene-styrene block copolymers, polyamide resins, unsaturated polyester resins, butadiene(meth)aCTylic acid copoly- 
mers. butadiene-(meth)acrylic ackJ-acrylate copolymers, silicone rubber, polyoxypropylene glycol, and 
polyoxytetramethylene glycol; and various polymers rendering hardness and stability to the plates, such as acrylic res- 
ins e g , poly(methyl (meth)acrylate), poly(ethyl (meth)acrylate). poly(isopropyl (meth)acrylate). poly(n-buty^ (meth)acr- 
ylate) polystyrene, polypropylene, polyethylene, chtorinated polyethylene, polyacrylonrtrile. polyvinyl chloride, polyvinyl 
acetate and their copolymers, polyurethane resins, polyester resins, polyamide resins, and epoxy resins. These poly- 
mers may be used alone or in combination as the hydrophobic components. If necessary, crosslinking agents, radical- 
polymerizaWe monomere. photoreaction initiator, antioxidants, polymerization inhibitors, and other additives may be 
added to these polymers. The above polymers may be modified, if necessary, for allowing them to have reactivity. The 
above resins may be modified so that they can react with monomers or crosslinking agents, or with each other 
[00221 The hydrophilic components are those which can be dissolved or dispersed or swollen in water, and mainly 
refer to a composition of hydrophilic polymers. The hydrophilic polymer may include, for example, poly(meth)acrylic acid 
or polymers of its salts, {meth)acrylic add or its salt-alkyi (meth)acrylate copolymers, (meth)acrylic acid or its salt-sty- 
rene copolymers, (meth)acrylic acid or its salt-vinyl acetate copolymers. (meth)acrylic add or its salt-acrylonitrile copol- 
ymers polyvinyl alcohol, carboxymethyl cellulose, polyaaylamides. hydroxyelhyl cellutose, polyethylene oxide, 
polyethyleneimine. polyacrylates containing -COOM. -SO3M. -SO4M. or -PO(OM)n groups (where n is an integer of 1 
to 3 and M is hydrogen, a monovalent, divalent, or trivalent metal atom, or an ammonium compound), polyvinyl com- 
pounds polyurethanes. pdyureaurelhanes. polyesters, epoxy compounds, polyamides. and their satts and derivativ^. 
[0023] If necessary, crosslinking agents, radical-polymerizable monomers, photoreaction initiators, antioxi^te. 
polymerization inhibitors, and other additives may be added to these polymers. The above polymers may be modified, 

[0024] The radical polymerizable monomer may include, for example, styrene. vinyl toluene, chlorostyrene. t-butyl sty- 
rene a-methyl styrene. acrylonitrile, acrylic acid, metacrylic acid, methyl (meth)acrylate, ethyl (meth)acrylate. n-propyl 
(meth)acrylate iso-propyl (meth)acrylate. n-butyl {meth)acrylate, iso-butyl (meth)acrylate. sec-butyl (meth)acrylate. t- 
butyl (meth)acryiate, 2-ethylhexyl (meth)acrylate, n-nonyl {meth)acrylate. n-decyl (meth)acrylate. lauryl (meth)acrylate, 
n-tridecyl (meth)aaylate, stearyl (meth)aCTylate. ethylene glycol mono(meth)acrylate. propylene glycol mono(meth acr- 
ylate diethylene glycol mono(meth)acrylate. dipropylene glycol mono(meth)acrylate, polyethylene gycol 
mono(meth)acrylate. polypropylene glycol mono(meth)acrylate. polyethylene glycol monomethyl ether mono(meth)acr- 
ylate polypropylene glycol monomethyl ether mono(meth)acrylale. polyethylene glycol monoethyl ether 
mono{meth)acrylate. polypropylene glycol monoethyl ether mono(meth)acrylate, n-butoxyethyl (meth)acrylate, phenox- 
yethyl (meth)acrylate, 2-phenoxypropyl (meth)acrylate, cyclohexyl (meth)acrylate, tetrahydrofurfuryl (meth)acrylate 
glycidyl (meth)acrylate, allyl (meth)acrylate. benzyl (meth)acrylate, tribromophenyl (meth)acrylate. 2.3-d.chloropropyl 
(meth)aGrylate, 3-chloro-2-hydroxypropyl (meth)acrylate. N,N-diethylaminoethyl (meth)acrylate. N.N-dimethylaminoe- 
thyl (meth)acrylate, N-t-bufylaminoethyl (meth)acrylate, acrylamide. N,N-dimelhylacrylamide. and N.N-diethylacryla- 

m25] The crosslinking agent may indude. for example, various compounds containing two or more radical-polymer- 
izable ethylene groups in a molecule, such as ethylene glycol di(meth)acrylate. diethylene glycol di(meth)acrylate, pol- 
yethylene glycol di(meth)acrylate, propylene glycol di(meth)acrylate, dipropylene glycol di(meth)aaylate. 
polypropylene glycol di(meth)acrylate. 1,3-butyrene glycol di(meth)acrylate, trimethylolpropane tn(meth)acrylate. 1 ,4- 
butanediol di(meth)acrylate. neopentyl glycol di(meth)acrylate. 1.6-hexanediol di(meth)acrylat6, pentaerythritol 
di(meth)acrylate pentaerythritortri(meth)acrylate. pentaerythritol t6tra(meth)acrylate, glycerol di(meth)acrylate. glyc- 
erol allyloxy di(meth)acrylate. 1.1.1-trihydroxymethylethane di(meth)acrylate. 1.1.1-trihydroxymethylethane 
tri(meth)acrylate. 1.1.1-trihydraxymethylpropane di(meth)acrylate. 1.1.1-trihydroxymethylpropane tri(meth)acrylate, tn- 
allyl cyanurate triallyl isocyanurate. triallyl trimellitate, diallyl terephthalate. diallyl phthalate, divinylbenzene, poly- 
urethane (meth)acrylate, and polyester (meth)acrylate. Also induded are compounds with two or more reactive 
functional groups in a nwlecule, sudi as ethylene, epoxy isocyanate, amino, hydroxyl. carboxyl. or other groups. 
[0026] The photosensitive resin composition containing such hydrophobic and hydrophilic components may have a 
staicture. for example, in which a parlide-like disperse phase is formed by the hydrophobic components and a contin- 
uous phase by the hydrophilic conponents surrounding them; a disperse phase is formed by core-shell particles con- 



taining the hydrophobic components as the cores arKl the hydrophilicconponents as the 

bv other different hydrophilic componerrts surrounding them; the hydrophobic and hydroph.hc conponents form a con- 
louXi aX^^ entangled with each other to form a mosaic pattern; or the hydrophobe and hydroph.i,c 
rnS!>nen? un forlly dissolvi in a compatible state. In these structures, it is preferred that the Mrophihc com- 

, ^Sa^SM^Ph^tMCComponentsformingacontinuousph 

Ste On the other JSnd, the hydrophobic components fomiing a particle-Uke disperse phase may or may not be 
crosslinked in an uncured state. Furthermore, the hydrophobic and hydrophilic components may or may not be chemi- 
cally bonded with each other. ^ 
r00271 -me photosensitive resin composition can be prepared by weB-kno««i techniques, for example, mixing the d.s- 

10 oerse phase components obtained by emulsion polymerization or suspension polymerization or by pulvwization of 
SSily-S/aloneortogetherwiththeco^^^^^ 

ing them into a desired structure: kneading the hydrophobic and hydrophilic component in the form o» "Jesses in a 
kneader or extruderta phase separation anddispersion. followed by making them .r^^^^ 

the hydrophobic and hydrophilic components in the form of masses in a kneader or extruder for uniform dissolution in 

" ?oST*^Ie JTmers used for the hydrophilic and hydrophobic components may be those which have been previously 
U"^erized or may be prepared by polymerization of monomers which are mixed in the P'^'^^^Jf^^^^J^Z 
tosensitive resin composition. In particular, the formation of hydrophilic components surrounding the partdes of hydro 
phobic conponents is often achieved by emulsion polymerization or other techniques. 
.0 fo029] InVhis manner, depending on the physical properties required, the starting materials structure, p^odurt^^^ 
process and other conditions are suitably selected, so that the desired photosensitive resin plates can be obtained 
[0030] ■ For example, as the physical properties required for printing plates, preferred from the viewpoint of printing 
characteristics are a JIS A hardness of 30 to 80. and an impact resilience of 20% or higher. 

SrphSier^itive resin composition is cured by ultravidet rays. The ultraviolet rays us«i in the curingare 
,s Eve if they are those which have a wavelength of 1 50 to 500 nm. particularly 300 to 400 nm. Preferred exampl^ 
oHheTght source used are low-pressure mercury lamps, high-pressure mercury lamps, carbon arc lamps, untraviolet 

fluorescent lamps, chemical lamps, xenon lamps, and zirconium lamps. ^ ■ . 

[0032] In the pTesent invention, the photosensitive resin plates are exposed through negative films having franspa^nt 
magi by irradiation wrth ultravidet rays under a light source as described above, and the unexposed "^""jage 
30 ions are removed with a developing sdution to give relief images. The uncured photosensitive resin removed remains 
Sivlf 3Sied. or susperSed'in thedeveloping sdution in the developing bath, "^^^f -'^P^^^^^^^^^^^^^^ 
L resin plates may be achieved by directly immersing the photosensitive resin plates in de-^^'°t^n9 ^^^^^ 
aTne^ in L developing tank and then rubbing off the unexposed portions from the plates wrth a brush disposed m ^e 
doping tank, or by mbbing off the unexposed portions from the plates with a brush while pouring a sh(Me^^ Ihe 
35 Sopingsolutiononthephdosensitiveresinplates.Thedevetopingsolutionas 

S deveS^F^^^^ water-based developing sdution refers to any one obtained by addition of surfactants, 

inorganic or organic alkalis, acids or their salts, or other water-soluble compounds to water. 
[3 Is the surfactants as used herein, there can be widely used anionic, cationic. nonionic. or amphoteric sur- 
adants. Specific examples of theanionicsurfactant may include aliphaticcarboxylates such as ^^^^ 
40 ^earat^ L sodium deate; resin soaps such as sodium abietate and sodium rosin; primary or second^ alkyi suN 
such as sodium lauryl sulfate and lauric acid triethandamine; primary or secondary po lyoxyethjjene ajqrt ether 
ZZes such as sodium polyoxyethylene lauryl ether sulfate and polyoxyethylene^uryl e her "'^^^^^^ 
andamine; alkyi benzenesulfbnates such as sodium lauryl benzenesulfbnate and sodium stearyl benzenesu fona e 
al^r ^aphtt^aLsulfonates sud. as sodium propyl naphthalenesulfonate and sodium l^jy' ^P^'^^'^^f^^^^ 
45 Doioxyethylene alkyI phenyl ether sulfonates such as sodium pdyoxyethylene lauryl phenyl ether sulfonate, sulfated 
S^s^Sas su«ate?castor Oil and sulfated beef tallow; sulfated fatty acKl esters such as ^^^^^^^^^^ 
fosuccinates such as sodium dioctyl sulfosucdnate; a-olefin sulfonates: hydroxyalkane sulfonates^ ^:T,f^,^.-tS 
tadine salts; N-alkyl sulfosucdnic acid monoamide salts; fatty acid monoglycerKle sulfuric acid ester salts, alM 
Sren^e^er diicates; alkyI phosphate salts such as lauric alcohd -"^P^'^*^^*^ *f 
50 alcohoi diphosphate sodium salts; polyoxyethylene alkyI phosphate salts sudi as polyoxyethylene lau yl ether mono- 
phosphate disLm s^ts and polyoxyethylene teuryl ether diphosphate sodium 

condensates- sails d partially saponrfied styrene-maleic anhydride copolymers; and salts of partally saponified olef in- 
ml^eSdride copolymers The above specific examples, although sodium salts are mainly taken therefor. n«y a^ 
Se but are not Jaricularly limited to. potassium salts, ammonium salts, magnesium salts, calcium salts, and other 



55 salts. 



[00341 Spedfic examples of the cationic surfactants are primary, secondary, and tertiary amine sails such as mono- 
stearylammonium chloride, dislearylammonium chloride, and tristearylammonium chloride; quaternary fnmonium 
Ste sSS stearyltrimetrvlammonium chloride, distearyldimethylammonium chloride, and stearyldimethylbenzylam- 
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monium chloride alkylpyridiniumsaHs such as NKietylpyridiniumchloride and N-stearylpyridinium 

ro Sr:^^^^^^^^^^ acid salts o, polyethylenepolyamine; ac^ic acid sa.^ ---^^^^^^^^ 
aminoethvlethanolamine and stearic acid: and 2-aikyl-1-alkyl-1-Mroxyethyl.midazolin.um chlor«le^ The specrfic exam 
S^SughXSes are mainly taken therefor, may also include, but are not particularly hmrted to. bromides, alkyl- 
sulfates acetates, and other forms. 

[00351 Specific examples of the nonionic surfactants are polyoxyethylene alkyl ethers such as Poly<«ye*ytene oley 
£ and poCy^hylene lauryl ether; polyoxyethylene alkyl phenyl ethers such as polyoxyethylene nonyl phenyl elhe^ 
aTpSSylene octyl phenyl ether; polyoxyethylene polyoxypropylene glycols; mono- and diesters of fatty aads 

p JySlene glycoUuch as polyethylene glycol monostea.ate and polyethylene glycol 
Ss witti sorbitan such as sort)itan monolaurate and sorbitan monooleate; esters of polyoxyethylene adducts erf so*- 
ftan II faS ackte such as polyoxyethylene sorbitan monolaurate. polyoxyethylene sorbitan monostearate. and poly- 
Sl^sSnXr^^^^ acids with sorbrtol. such as sorbitol monopalmitate and sorbrtol dilau^te; 

SLtof SSxyXre^^^^^^^^ Of sort^itoiwith fatty acids, such as polyoxyethylene so*itol monosteara e and poly- 
SSSSSto^^^^^ esters of fatty adds with pentaerythritol. such as penlaerythritol monostear Je; ejers of 
fattSwrCJ^^^^^^ as glycerin monolaurate; fatty acid esters of sugar and sucrose; fatty aad alka,iolam,des 
af teu^c add^^^^^^^ and lauric add monoethandamide; amine oxides such as lau^ld.methylam.ne 

oSe; fetfy al, ^Sa^ines such as stearykJiethanolamine; polyoxyethylene alkylamines; and trie.hanolam.ne fatty 

S^f^iecific examdes of the amphoteric surfactants are amino acid-type amphoteric surfactants such as sodium 
KL^P^P^n^e^rbo^^^^^^^ ^'^'^ «"'^<^'^ ^""^ lauryldimethylbetaine and lauryld hydrox- 

SbetaTs'S^^^^ sur^cants such as stearyldimethylsuHoethyleneamrnonium ethyleneam- 

CZ ZL: imdazolin^mbetaine-type amphoteric surfactants; and 'ecithin Examples o'. the morg^^^^^^ 
^nic alkalis acids, salts, and other water-soluble compounds are alkalis such as l.th.um Mrox.de sod urn hydrox- 
Sfpoti^um Mroxide. caldum hydroxide, ammonia, alkandamines. e.g.. monoethanolam,ne. ^-ethanolam^e, ar^ 
S£noLine acids such as hydiochloric acid, sulfuric acid, nitric acid, phosphoric acri. form.c acid, acefc aad. 
Sc ac Huiin^^^^^^^^ maleic acid, and p-tduenesulfonic acid; salts such as sodium caitonate. sodium 

Si^^iSrifripolyphospha.e.potassiumpy»^^^^^ 

ride Todium borate, sodium acetate, magnesium acetate, sodium crtrate. and sodium succinate, sulfonates su^^ 
sSurnbenzenesulfonate sodium tduenesuWonate. sodium xylenesulfonate. sodium styrenesulfonate. sodium phend- 
atdturnaraiT^lm^^^^ 

^x^SilllTnd ^ Cellulose. If necessary, various additives may be added, such as viscosity .mprovers. 

sS organic solvente such as ethand. isopropand. cellosolve, glycerin, polyethylene glycd. d.methylformamKfe. 
?S'~™:gsolutionisnotp 

viewDoint of operational safety. The temperature during devdopment is preferably in the range d 10 C to 50 C. 
?S inle r^rt i^entLi. the reSn content d a devdoping solution is preferably kept lower than 3% by weight. 
Sre erably 2Tby weight or lower, and particularly preferably 1 .5% by weight or lower. To always keep the resin 
Tr^ltnt d rSeloping soJon at a constant level, it is necessary to remove a part of the devdoping solution from the 
SSSing Jd^^^ and add a fresh developing solution to the devdoping tank The addition oi a developing solu- 
J^c^n befcS^vX -Xing developing agents with water at suitable concentrations in the addi onal develcpng 
^uSn tank and then a^ingtSeresulting developing sdution to the devdoping solutiornt^^ 
Sng agents or high-concentration solutions of developing agents in the additional devdoping f ^^^l^/^^f^^^ 
these ageSs or solutions to the devdoping solution tank, while pouring water through anottier P'Pe '^o the 
Soping sdution tank. In any way. it is not particularly limited to these methods, so long as a shortage d water and 
ZTS age^S in the deve^ng solution tank is well compensated for. The developing f ♦j^^^^.";^^']^^^^ 
reTei to any one to contain a developing solution for development. The d^elopment may f ^^^^^ 
devdoping Lutiontankor after transferring the devdoping solution from thedevelopingsoMionte^^ 

Ung sdution removed from the developing solution tank and the volume of a devefoping so^ubon add^ ° ^^jj^^ 
oSng solution tank. Such a balance can be taken by. for example, making use d a overflow for the transfer d a 
SLdoping solution from the developing unit to the waste disposal tank, or rernoving a waste clevelop.ng sokn^^^^ ram 
: the developing unit when the liquid levd of the developing solution in the developing unit comes to « ^^^'f ^qud ^^^^^ 
SheTSan the levd gauge disposed in the developing unit by the addition of a fresh devdoping solution, or adding a 
f'Sh dXng^l^^^^^^^ tlJdevdoping unit when the liqukl levd of the developing solution in t»^e devefopngunrt 
comes to a height equal to or lower than the le.d gauge disposed in the developing unit by the removal of a waste 



developing solution. , ^ v u- uu 

[00411 The developing solution containing the resin o1 unexposed portions (i.e.. waste developng sduton). whKh has 
Sed in fteTev^o^nent of photosensLe resin plates, should be removed from the develop-ng solution tank. Th>s 
can he achieved by. for example. (I) adding flocculants (any one available, so long as it can flocculate the resin; mclud- 

5 ngpHSjst^so^occulaJgais)totheresin^^^^^ 

Son of flocculated solids from liquids; or (II) using a membrane filter in the treatment of the wa^e developing soluton 
for separation of solids and liquids. The transfer of the waste developing solution may be earned out in a corrtinuous 
mannerorintermittently at intervals of a fixed period or volume. .. ^. . « . 

Tm2] The method I can be carried out by various procedures, for example, adding flocculants. pH adjusters, or f loc- 

10 Llatingaidstotheresin-containingwastedevelopingsolution.followedbywellmixingtoflore^^^^ 

oSTagents contained in the developing solution, and then transferring the flocculated waste developing solution from 
S wite disposal tank to the solid-liquid separating unit for separation of flocculated solids and waste liquids This 
opercL may be carried out inabatch manner that the waste disposal tankisfilledw* 
afS or larger volume, after which the transferdthedeveloping solution from the developing tankto^ 

,5 pos^tenk Is sSspe^ed and flocculants are added to the waste disposal tank, followed by f locculatbn trea merj arjd 
the subsequent transfer to the solid-liquid separating unit, or in a continuous manner using a »«ste disposal tenk wittn 
a IfruSdesigned so that the add-on of flocculants or others is made at the sarne time as the receipt of the ^^^^^ 
devetoping so Jion. while transferring the solution after treated for flocculation to the ^^^^iTJ^ 
solid-liquid separating unrt can be any of various w^l-known devises based on filtration such as natural S/^vrty 

20 pressure filtration, vacuum filtration, or other means of filtration with belt filters or press filters, or on centrifugal separa- 
Son or natural sedimentation. The solids and liquidsthus separated can befurther treated for their disposal or recycling 

KTre^-u'Lr^^^ 

he resin developing agents, or others in the resin-containing developing solution, and there can be widely used acids 
.5 or alkalis for ne^ralization. inorganic flocculants, high molecular flocculants, or ^^^..The acds njay .^^^^ 
example inorganic acids such as hydrochloric acid, sulfuric acid, nitric acid, phosphoric aad and bone acid, arul 
Sga^ aS such as formic acid, acetic acid, lactic acki. succinic acid, and citric acid^ The aMis may include, for 
example, inorganic alkalis such as sodium hydroxide, potassium hydroxide, sodium <^*onate. POt^'""? J^^^f*^ 
sodium borate, potassium borate, and ammonia: organic alkalis such as sodium acetete, P°'«»<'^^^' ^"^"^ 
30 succinate, and ^ium citrate: and organic amines such as diethanolamine dimemylami^ethand^^^^^ 

flocculants may include, for example, polyvalent metal salts such as calcium oxide, calcium chloride, magnesium chfo- 
Suminum polychloride. alumLm sulfate, various kinds 0^ 

culants may include, for example, polyethylene-imine. polyaaylamide. polyacrylic acid, polyacryl.c acd sate, aixl 
polyacrylamide-acrylic add copolymers. In addition, various aids may be used together, such as kaolin, bentonite. dia- 
35 tomaceous earth, or activated carbon. . .„:*u^^w^i 

[0044] The method II can be carried out by. for example, recycling a developing solution, sirnultaneous^y with deve^ 
opment. by the use of a developing solution recycling unit in which filtration is made in the circulation o the de/elop.ng 
solution between the devetoping unit, the concentration tank, and the membrane filter. More specifically, a part of the 
rS° oSng developing so "tion in the developing unit is transferred from the developing ur.t to the concartraton 
40 tank in a continuous manner or at f oced intervals, and the resin-containing developing so^utjon ir, tf« 

is filtered and concentrated. The filtrate is returned to the developing unit for reuse as the developing solution. For this 

reason, thede^elopment and recycling can be carried out inacontinuous manner without suspend^^^ 

for the recycling of a developing solution, and the resin content of the developing solution in the developing unit can be 

always kept at a fixed level or lower. „.,i,„» 

45 [00451 The material of membrane filters may include, but is not particularly limited to. organic membranes such as 
made of polysulfone resins, polyimide resins, polyaaylonitrile resins, cellulose acetate, ethyl cellulose, or nrtroc^ulose. 
ceramic membranes such as made mainly of alumina, silica, titanium oxide, or zirconium; and meta^ membran^ sudi 
as made of sintered metals. The membrane filter module may preferably has a shape such as a holtow ftber or tubul^ 
shape for organic membranes or a tubular or multilumen shape for ceramic or metal membranes. The filtration in the 
so present invention can be preferably carried out by the cross-flow method in which an untreated solu^on is allcj«ed to 
make a circulating flow through the module of a membrane filter and a part of the solution is taken out as the filtrate _ 
[0046] in the present invention, the rate of an untreated solution flowing through the membrane filter module is pre - 
erably set so that the flow rate of an untreated solution comes to 0.2 m/sec or higher relative to the membrane f ilterjf 
the rate is lower than that, the membrane fater will cause clogging or theftow rate offiltra*on will berem^^^ 
55 The pressure of an untreated solution applied to the membrane filter may vary depending on the kind of me^ane 
used but is preferably 0.2 kg/cm^ or higher. The membrane filter may be provided with a mechanism of ba^washmg 
unde^ the application ofapressure on thefiltrate side at intervals offixed time in o«lertopreventth^ 

from being lowered by clogging. 
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^ -ru.- ^* .iiwinniQ railed "oitlinarvoDeration\ in which the resin content Of the developing soluti^ 

[0047] Th>s operation of f .Itrajon s ^ usually carried out until the resin content of 

in the concentration te^^^^^^ 

fo theTSrat tan^^^^^^ ^ in w^i^state the recycling of the developing solution with a men*rane 
Cis cSS TtJ^rSt^^^^^ of the resin-containing developing solution in the concentraton tank 
b2 omersmaShan ^3^^ at the time of ordinary operation, thereby increasing the resin content This operaton 
T^Z"^S^^T^on^\ concentration". According to the operation of addrtional concentration, the resin con- 
entlnhe Siel^ing Sution in the concentration tank can be increased up to 15% to 50%. and the volume o, me 
dtetoplTg sScL be reduced to about 7 

resin-containina developing solution in the concentration tank after the additional concentration s subiected to waste 
^n Te a^peS! the present invention is characterized in that the additional concenfrabon is earned out ,ust 
before the waste disposal of the resin-containing developing solution in the concentration tank. 

roo481 Accordinq to the method II, two contrary requirements can be met. i.e.. the one is that at the time of ordinary 

sEn?n the concentration tank is relatively low and the high flow rate of filtration can therefore be secured, and Je 
o2 !s iml when Z resin-containing developing solution in the concentration tank is subjected to waste d.sposal, the 
^rS^tr^ton c^n be Sued to such an e^en' that the resin content of the developir^ solution in ^e^^^tra^ 
reSn^s relatively high, whereas the volume of the resin-containing developing solution to be subjected to waste 
Soosr^sTiSS iJe res^n-containing developing solution, after removed, can be subjected to the waste disposal 
t f^e aml^movinrthe resin by well-kno^n methods such as flocculation. centrifugation. filtraton. or drying 
undi orSy or rXS pressure, followed by discarding: making the solution into a solid with a water-abso*.ng 
rtLVol^S bVdiscarding; or directly incineration, followed by discarding. In this case, the present invention 
poSthat Ji^waste disposal can be easily carried out at a low cost because of a small volume of tfie solu- 
Tn !LuS b Ngh-level conceiJation. Thus the concentrated waste solution is subjected to '^e waste djs^^ 
JSefore. the total volume of the developing solution is reduced after the treatment as ^^'l^^^^f 
For this reason stable development, while recycyng the developing solution, for a long period of tme can be achwved 
braSirorw^S L other d^^^^ agents at the volumes oorrespondir^ to the concentrated soluton sttojected 

ISMSrThe'SSinve^^^^ will be further illustrated below by reference to the drawings. The developing system of 
SriserltrSeiS Hied into two types: developing system employing method I for concun-ent waste dispose^ 
TherSnaS rXvS to as developing syS. I); and (II) developing system employing method II for concunrent waste 
disDOsal (hereinafter referred to as developing system II). ... j r-rocont 

rS Rgure 1 is a schematic flow diagram showing an example of developing system 1 according to the present 

Jv^nL inpjurel.a^^^^^^^ '^''''^'^''VlTJf^^"?^ 
2122 sli rer 18 temperature sensor 25. and heater 29. in which tank a developing solution prepared in another tank 
fs colfn^ o a solution is prepared. The developing solution is transferred toJ^^JoP'^Q ^ d^^^^^^ 

pipTrhS valve 1 4 ^ constant flow pump 20. In the developing unrt 2. there are d-sposed .Pholoserjs.tn/e r«n p^e 
Sna Stand 32 developing brush 33. heater 28. and temperature sensor 26. The photosensitive rem plate 34 is deve - 
oreS n Se^eS^^^^^^^^ The developing unit 2 is further provkled ™th pump 30 and pipe 31 ailing devel- 
oping solution to circulate and thereby making a forced flow of the developing solution in the devetoping unit2^ 
fMSlI The developing unit 2 has pipe 9 for discharge by an overflow of the resin-containing developing solution at Je 
SheS^t rfheTquid L of ?he developing solution. The resin^ntaining developing solution is placed in the 
Sse^e tank 3 a^ further transferred through the ppe 10 having solenoW operated valve 15 to f « 
uNM iS^rin flocculation unit 4 is provided with stirrer 19. level gauge 23. pH meter 24. and feeder Whe «ie 
Squid level of the resin-containingdeveloping solution in the resinfloccul^^^^^ 

han the level gauge 23, the solenoid operated valve 1 5 is ctosed. and to the resin flocculating unit 4 are added a pow^ 

f oSSanJf 1 the feeder 27 and'a liquid f locculant and/or a pH adjuster from the flooculant tank 7 thro^h 
12 teving solenoid operated valve 17. At the time when the pH becomes surtable as "leasured by the pH meter 24 in 
♦rrSl^lating unit 4. the solenoid operated valve 17 is dosed to co^^^^^ 

, ?ei?me^o le^^^^^ op;rated valve 1 6 is opened, and the waste solution subjected to the f locculaton is trans erred 
onto a^ ii teri hrough the non-woven fabric filter 6 in the filter tank 5. After the completion of filtraton. the sde^d 
^ei^tS valve 16 is cLed and the solenoid operated valve 15 is opened, whereby the waste developing ^ujon is 
S again in the waste disposal tank 4 The filtrate is purified by various type of treatment, and then reused or dis- 
rarded in a sewer or other systems, whereas the fater cake is treated as the solid waste matter. 

-, S in thTdr^oping system I. the resin flocculating unit may be a tank provid«l with a stirrer or a pipe having a 
S functiSi to flo^uL the resin. To make the operation simpler and easier, various methods or unite can be 
3 For example, various tanks can be added, such as tanks for separate preparation of a developing soluton and 
?^e^e t^ni disposed between the developing solution tank and the wa^^ 



a waste developing solution discharged from the developing solution tank during them^e disposal; and var ous sen- 

LTrsuchrspHmeterscan be provided in the ^^^^ 

Xasttn^^Siindudinga^^^^^^ 

heating, and cooling units, pipes, solenoid operated valves, and automatic controllers lor these unrts. 

; [00531 Figure 2 is a schematic flow diagram showing an example of developing system II according to he presort 
Son Fiqre 3 is a schematic perspective view showing an apparatus used in the developing system II. In Figur^ 
r^Ja the mTn*!^^^^ on or LoTe the development are the same as in the developing system 1. The d^e'oP'^ 
soS diharged by an overflow from the developing unit 2 is transferred through pipe 35 ^avins valve 43 to and 
sto^S?n tLTincentrLn tank 36. The waste solution is transferred through ppe 38 to membrane filter riiaiule 39 by 

w drcLt^nlu^ 37^^^^^ through pipe 40 to the concentration tank 36. making a repeated crculation on th.s 
SjrSSrdischargedfromthem^^^^ 

hi^•o^l^v deration" the developing solution only at a volume corresponding to the filtrate returned to the d^elop- 
ngu Tis3^^^ 

XdeveloplngsolutlonlntheconcentrationtankSBIskeptsubstantiallyconstantatttiepos*^^^ 
,5 1m1 t?e resin content of the devetoping solution in the concentration tank 36 becomes higher to a fixed level, 

tS! valveTis Closed to suspend the transfer of the developing solution from the developing unit 2. fo'lowed by^^^^ 
k,nll ^nSntration This reTults in a gradual decrease in the liquid level and an increase in he resin content^ the 
dev^<Srsd,^on in the concentratia, tank 36. When the liquid level of the developing solution in the concertration 
farsTcoiiVtra 1^^^^^^^^ equal to or lower than the level gauge 44. the level gauge 44 is switched on to operate pump 
.0 2^ulatr4Tand the pu^^^ is stopped, thereby breaking the additional concenfration. The res.n-contain.ng develop- 

45 S reZa o? concentrated solutions, and then subjected to waste disposal. After that, the valve 45 is dosed and 
Sv^isTsCned so that the developing solution was added at a volume corresponding to the shortage, followed by 
ooeration of DumD 37 thereby resuming the ordinary concentration. . ^ u * .♦k^r 

T?ese aL^^ are equipped only with the members requisite for the present invention. They can be further 

the mefm^^^^^^^ to Wock the passage in the module: measuring instruments such as pressure gauges and ^^^^^^^^^ 

coolers: and automatic charging units for water, surfactants, or additives. 
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Examples 

[00561 The present invention will be ftirther illustrated by the following Examples: however, the present invention is 
not limited to these Examples. 

Examples l to 6 

rooSTl A flexographic photosensitive resin plate (Cosmolight CLH available from Toyo Boseki K.K.) was cutin the A1 
s^eld aHSriate negative f am having fine lines with various line widths and solid patterns (exposed por .on^ 
^)ZsZSgf^mdiJcor^cA therewifh. followed by the printing of the lines and patterns ^ applicaton of UgM 
from a^ercry lamp with an illumination of 25 W/m^ for 5 minutes. After removing the negative * n^-^" ^^^us as 
sZn rFiaure iTas used for development in various developing solutions (devetoping solution tank volume. 250 Irt- 
eS at Ii«C by rS a nylon brush so that the relief depth came to about 1 mm. "me development was carried 
S ^ a?ate of 2 p^tes for 1 hour, and 30 plates were developed in total. At the same time the developing sol^«^^^^ 
S^ci aTa volume of 100 liters in a developing solution addition tank, and added to the developing unrt at a mte of 50 
ESfl hr The waste disposal tank was set so that the operation of waste dis^^^^ 
Se In t resin-containin^developing solution was collected at a volume of J?;^^^^^^^ 
arii.«fpr a 35% aoueous aluminum polychloride solution or a 10% aqueous sulfuric acid soluton was used, and 
Sng on tXXing agents Esi. a powdered f loccu^nt or a 

The 35% aqueous aluminum polychloride solution or the 10% aqueosu sulfuric acid solution was added in small por 
Lns wtilero'torg the pH in the waste disposal tank with a pH meter. Setting was made so tha ^^^^^^ 
Slve was ^mpletely closed when the pH became to 7. The resin content in the developing solution tank after the 
Tevelo^Trt oTsTplati was measured, and the cleanliness in the tank was observed. The results are shown in Tat^e 

1. 

Comparative Example 1 

10058] Exposure and development were carried out in all the same manner as described in Example 2, except that 



the addition of a fresh developing solution was omitted. Developed were 30 photosensitive flexographic plates. The 
results are shown in Table 1 . 



Comparative Example 2 



ro059] Exposure and development were carried out in all the same manner as described in Example 5. except ttiat 
[005yj txposure ci . . ^^.^^ Developed were 30 photosensitive flexographic plates. The 



the addition of a fresh developing solution was 
results are shown in Table 1 
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TABLE 1 





Developing agents (addition 
amount) 


After developn 


nent of 30 plates 






Resin content of devel- 
oping solution 


Cleanliness in developing unit 


Example 1 


sodium vegetable oil fatty 
acid (0.7%) 

sodium carbonate (0.3%) 


1% 


no fX^oDiciii 


Example 2 


sodium alkyi sulfate (1 .0%) 

sodium carbonate (0.2%) 

sodium vegetable oil fatty 
acid (0.7%) 


1% 


no problem 


Example 3 


sodium carbonate (0.3%) 
«avlium borate (0.5%) 


1% 


no problem 


Example 4 


sodium vegetable oil fatty 
acid (0.6%) 

coconut oil fatty acid dieth- 
anolamide (0.4%) 


1% 


no problem 


lzXani|^c Q 


polyoxyethylene nonyl phe- 
nyl ether (0.3%) 

sodium carbonate (0.3%) 

sodium tripolyphosphate 

(0.4%) 


1% 


no problem 


Example 6 


polyoxyethylene nonyl phe- 
nyl ether (0.3%) 

sodium carbonate (0.3%) 

sodium tripolyphosphate 
(0.4%) 


1% 


no problem 


Comparative Example 1 


sodium vegetable oil fatty 
acid 

sodium carbonate 


3% 


scum formation brush clog- 
ging 


Comparative Example 2 


polyoxyethylene nonyl phe- 
nyl ether 

sodium carbonate 
sodium tripolyphosphate 


3% 


scum formation brush clog- 
ging 
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Examples 7 to 16 

100601 AflexoaraDhic photosensitive resin plate (Cosmolight CLH available from Toyo Boseki K.K.; thid<ness, 1 .7 mm) 
l^cut fn S £ arS^n appropriate negative film having fine lines with various line widths and sohd patterns 
r^ec^^p^rtio^ 5oii was brought into close contact therewith. fbll«ved by the printing of the lines and patterns by 
SSSight?! a mercurylmp with an illumination of 25 W/m^ for 5 

anapparatus as shown in Figure 2 was used for development in various developing solutions at 40 C l>y mbbing wrth 
a nvinn hrij<;h SO that the relief depth came to about 1 mm. 

?0^H The dlvelopU^g Sution was placed at a volume of 50 liters in the developing unit, and the same developing 
Sn au vSe 0^^ Weis in the (Sncentration tank, followed by circulation and filtration. The filtrate w^ returned 
SomS tt piiTto thfde^^^^^^ unit, and a part of the developing solution was fed by overflow from the developing 
Sote oS^^^^^^^^^ 

centration tank 36. and atavolumeofSliters in the membrane filer 39 and the pqDes. and atavolumeof 52 Irtersmth^ 
devekjDina unit, including the level-increased volume for overflow. 

rS^2V Ui^le these conditions, the photosensitive f lexographic plates previously prepared above were developed at 
Sof yjate Tor 20 minutes. Alter 20 plates were continuously developed, valve 43 was clos^ to stop the ransfer 
^ the deeding solution from the developing unit, followed by additional concentration After about 10 min^s^^e 
tevel of the dXeloping solution in the concentration tank 36 came below the level g 

'^eriScontaining developing solution in the concentration tank 36 and membrane filter module pipes 38 and 40 
was riv^ r<Snin9 the vie 45 for removal of concentrated solutions, and subjected to w^te d'^POsaUt which 
Seme volume oTthewLe solution wasQliters. After that, the valve 45 was closed and val^^^ 
he deveSng solution was added at a volume corresponding to the shortage, followed by the running of pump 37 fo 
e^uXSe ordinary concentration. This operation was repeated ten times, and the development -as carr^ 
S tJates in total Just after the initiation of the development and just before the additional concentration on and 
Ser the' econS ^me in a series of operations, the flow rate of filtration, the resin conterrl ^'J*- ^-^^^^^^ 
L developing unit, and the resin content of the developing solution in the concentration tank v^e measured. Further 
rn^e iSfn^ntent and volume of the waste developing solution were measured. The results are shown m Table 2. 
ThTfolS m?m^rnefi«ers of the hollowfbertype.designat^ as-W^^ 
oping solutions, designated as "a", "b". "c", "d". "e", and T. were used. 

A with a cut-off molecular weight of 50.000 (HF-5-43-PM50-PB available from Coach Membrane System^^ 
B with a cut-off molecular weight of 500.000 {HF-5-43-PM500-PB available from Coach Membrane System Co.) 
C wrth a pore size of 0.1 nm (HF5-43-PMF0.1-PB available from Coach Membrane System Co.) 
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sodium carbonate. 0.3% 
sodium tripdyphosphate. 0.5% 
polyoxyethylene nonyl phenyl ether. 0.2% 



40 



b. 



sodium carbonate. 0.3% 
borax. 0.3% 
45 sodium lauryl sulfate. 0.4% 



c. 



sodium cartx>nate. 0.3% 
so sodium vegetable oil fatty add. 0.7% 
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d. 



e. 



sodium butylnaphthalenesulfonate. 4% 



coconut oil fatly acid diethanolamide. 0.3% 
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sodium vegetable oil fatty acid, 0.4% 
diethanolamlne, 0.1% 



sodium caitx)nate. 0.2% 

sodium lauryl benzenesulfonate. 0.6% 
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ConxJarative Examples 3 to 5 

[00631 Exposure and development were carried out in the same manner as described in Example 7 and me re^n- 
Sinq^ developing soiLn in theconcentrationtankafterthedevelopment of 20 pl^^^ 
SS^^wSh^ a% aSd^on or concentration. TNs operation was repeated ten times to achieve the developmenl of 
200 plates in total. The results are shown in Table 3. 

Comparative Examples 6 to 8 

100641 Exposure and development were carried out in the same manner as described in Example 7. and the resirn 
SaLngri developing sdution in the concentration tank after the development of 40 plates, i.e.. two times me 
numbe Of pTaSs dSe^ i" Example 7. was subjected to waste disposal without any addition or concentratiorK This 
op^ra^n ,^ repeated five times to achieve the developmenl of 200 plates in total. The results are shown m Table 3. 
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SO 



Cleanlineaa in 
developing 
unit after 
development 
of 200 platee 


no problem 


no problem 


no problem 


reain adhesion 
to brush 


reain adhesion 
to brush 


resin adhesion 
to brush 


Total volume 
of waate 
developing 
solution after 
development 
ot JfiUU piavea 
(L) 


o 

00 
«H 


o 

GO 

i-» 


o 

00 

l-« 


o 


Q 


o i 

0> 1 


Reain content 
of waate 
developing 
solution 


r-4 
ft 


r-i 
*-i 


y-K 


«-i 1 
d 1 


o 


CO 1 
1— 1 1 


>nal 


Reain 
content in 
concen- 
tration tank 


r-i 






r-l 1 
C4 1 


o 


00 1 
t 


Just before additi< 
concentration 


Reain 
content in 
developing 
unit 

(%) 


q 


q 


o 




<?} 


^ 1 
CO 1 


Plow rate of 
filtration 
(IVhr/m*) . 


o 
o> 


o 
cn 


o 


CO 


o 

CO 


to 1 


ning of 
)ment 


Resin 
content in 
developing 
unit 


flO 

6 


GO 

d 


o 
6 




Z'l 


(SI I 
r-i 1 


•a-l 
Ml 


Flow rate of 
filtration 
(IVhr/m*) 


OOT 


oot 


o 

CO 


001 


1 
1 

1 *^ 


O 1 
lO 1 




Developing 
solution 


CO 




o 








Membrane 
filter used 


< 


< 


O 


< 




Q j 




Comparative 
Examole 3 


Comparative 
Example 4 


Comparative 
Examole 5 


Comparative 
Example 6 


Comparative 
Examole 7 


Comparative 
Example 8 
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f00651 In Tables 2 and 3, the flow rates of filtration and the resin contents were respectively expressed as the average 
of measurements on and after the second operation, and the volumes of the waste developing solution as the total vol- 
umes of the developing solution discharged from the system during the development of 200 plates. 
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rao6Gl As can be seen from Table 2, in Exanples 7 to 16, the resin contents of the developing solution in the devel- 
Sunrt werTStT^^ after the development of 20 plates, and a small decrease was fourjd .n the flow rates of 
fIirTr>^Seso.thewastedevelopingsolutionwe^^ . 
roc^Tl As can be seen from Table 3. in Comparative Examples 3 to 5. the resin contents of the developing so uhonjn 
thfdLtona un5 were IZ low even after the development of 20 plates, and a small decrease was found «i the f tow 
a^TfS h^^^ volumes of the waste developing solution were inaeased because "^^^^^f '^^^^^^^^ 
^JntlTi^n In rftmoarative Examples 6 to 8. the volumes of the waste developing solution were kept small, however 
^t:: fSn <>» ^ ^^'^ tr^tment could "J keep uP wij 

rS^n Lent of the developing solution in the developing unit became increased, causing brush clogging with 

moe'rSlnftotheda^^ 

oSevSsolirtion can be kept substantially constant even when may photosensitive resin plates are deve op^ 
^^I^i^e S ^^^^^ scum formed by f locculation is small, so that the prevention of images *om being d'^*«J 
JjThfiurn adhering to the developed plate can be achieved at the printing. In addrtion. various troubles can be pre^ 
vLTiThTc^ are Sised by the adhesion of scale or scum to the brush of the developing unit or to the liquid-contact 
o^tt pfprfSs or other assemblies. Furthermore, the use of an aqueous developing solution mak^ea^ 
rwaTtedis;<S.CeT^^^^ 

microbial treatment, making a great contribution to the industrial field. 



so Claims 
1. 



35 4. 



A system tor developing photosensitive resin plates with an aqueous developing solution and for treating a v^ste 
SSCcSuln wwch system comprises: adding a fresh developing sc^ution to a developing « 
2S tSrer or at in ervals of a fixed period, while removing a part of the resin-containing de^«'.<'P"9 ^'"^^^J"^ 
d«Zi.^ unit whereby the resin content of the developing solution in the developing unit .s kept substantially 
cJnS^nX leatment of the waste developing solution is carried out in parallel with the development. 

A svstem for developing photosensitive resin plates according to claim 1 . wherein the resin-containing developing 
^SsteaSd fTs^ration of solids and liqukls with a f loccutent and then subjected to the waste dispose. 

A system for developing photosensitive resin plates according to claim 1. wherein the 
sJu^c^Ts treated for separation of solids and lk,uids witii a membrane filter and then subjected to the waste dis- 

posal. 

A system for developing photosensitive resin plates according to claim 1. wherein a developing sol|Jion f^y^l^g 
untt in^ich f ittration is made in the circulation of the rein-containing developing solution between the devepping 
un! aJJ^ceSrtlnKandamembranefiltermw^^^ 
soLoSTtTaTS ^ed from the developing unit to the concentration tank in a continuous "«nner or at intervals of 

atSeriSiSresin-com 

of SKe is returned to the developing unrt. and just before the waste disposal of the resin-containing devel- 
oLrna t iS^^^^^^ tank, the transfer of the developing solution from the developing unit to the con- 

SaSnTn i su%e^^^^ to reduce the volume of and increase the resin content of the re«n-corrta^ng 
SIS solution in L concentration tank, after which the concentrated waste developing solution is subjected 
to the waste disposal. 

5. An apparatus used in the developing system of photosensitive resin plates, which apparatus comprises: 

' (i) an additional developing solution tank; 
(ii) a developing unit; 
50 (lii) a resin flocculating unit; 

{\\/\ a solid-liouid separating unit for separating the resin and a liquid; ... , ^ 

Mau^lfoSingadJ^^ 

Ivi) a pS <or removing a part of the developing solution from the developing solution tank to a waste disposal 
55 tank. 

6. An apparatus used in the developing system of photosensitive resin plates, which apparatus comprises: 



TO 



15 



(i) an additional developing solution tank; 
l;;l)a?;:SfeXadevelopin^ 

!l%?rrfrSe^ing a waste developing solufion from the developing unrt to the concentratton tan^ 

S a SrS^nelS miule containing at least one membrane filter selected from the group cons.st.ng of 

Se^sro^J^s m^brane filters, ultrafittration membrane filters, and microfiltration membrane ftos; 
vTa ci cu^^^^^ concentration tank to the membrane f.fter 



S a'pipe for returning a circulating waste solution discharged as a cross-flow from the membrane filter mod- 

Ma Se for suspending the transfer of the developing sol^^^^ 

ferring the developing solution from the developing unit to the concentration tank; 

(xi\ a level qauge disposed in the concentration tank; 

(x!l) a mins of stopping a circulating pump when the liquid level in the concentrat«n tank comes to a height 
equal to or lower than the level gauge; and 

(xiii) a pipe for removing the developing solution from the concentration tank. 
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